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DETAILED ACTION 
Response to Arguments 

1 . Applicant's rennarl<s/argunnents (pg.2-3) liave been given careful 
consideration. However, the arguments are not found persuasive because of the 
followings: 

The reference clearly teaches splitting the data signal into a plurality of sub- 
carriers to at least partially redundantly transmit the information over a multi-carrier 
wireless communication channel (see fig. 1.6, 2.1, col. 19, lines 28-53; The antenna array 
for the Base transmitter consists of N sensors that transmit spatially weighted signals 
from each array element; Beamforming in the forward direction is achieved by applying 
a complex weight matrix, W, composed of weight vectors corresponding to each user.) 



Application/Control Number: 09/967,048 
Art Unit: 2617 



Page 3 



FIG, 2 J 



LCC 



^MART SOOiCE 
|48 



ill 10 scmi 



I! 



VECTOi 



mil 5/4 TiELOS 



IS 



pii0T mmm 



SPREADER 



Ammm 



\imm\ 

FirM 

j m I 



urn ukfl 
I 0|c I 



AmmA 1 



Application/Control Number: 09/967,048 
Art Unit: 2617 



Page 4 



The reference clearly each of the N signals of each sub-carrier of the wireless 
comnnunication channel propagates along a different physical path to the receiver (see 
fig.1 .6, 2.1, col. 19, lines 28-53, col. 22, lines 4-22; Beamfornning in the forward direction 
is achieved by applying a complex weight matrix, W, composed of weight vectors 
corresponding to each user (based on location of users)). 

Claim Rejections - 35 USC § 102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-9, 11-14, and 16-22 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Alamounti (U.S.Pat-6560209). 

Regarding claim 1 . Alamounti teaches a method comprising: 

receiving information in the form of data signal for transmission to a receiver 
(col. 19, lines 43-52); 

splitting the data signal into a plurality of sub-carriers (fig.1 .6, 2.1 : binary source, 
spreader) to at least partially redundantly transmit the information over a multi-carrier 
wireless communication channel (fig.1 .6-1 .7, and 2.1 : spreader, antennas 0-7); 



Application/Control Number: 09/967,048 Page 5 

Art Unit: 2617 

splitting eacli of tlie sub-carriers into N signals one for each of a plurality of 
antenna paths (fig.1 .6-1 .7, and 2.1 : spreader, antenna demultiplexer, antennas 0-7), 
wherein each of the sub-carriers is to be transmitted over an array of N antennas 
(fig.1 .6-1 .7, and 2.1 : antennas 0-7) using a different antenna path for each signal 
(col. 15, lines 2-25); 

modifying each of the sub-carriers by a set of complex weights (fig.1 .6-1 .7: 
spreader, antennas 0-7, col. 15, lines 2-25, col. 20, lines 28-36), the sets of complex 
weights having a complex weight for each antenna path (fig.1 .6-1 .7: spreader, antennas 
0-7, col. 15, lines 2-25, col. 19, lines 43-53), to ensure that each of the N signals of each 
sub-carrier of the wireless communication channel propagates along a different physical 
path to the receiver (fig.1 .6-1 .7, and 2.1 : spreader, antennas 0-7, col.1 5, lines 2-25, 
col.1 9, lines 43-53), wherein the set of complex weights used to modify each of the sub- 
carriers includes different weights for each antenna path of the array (fig.1 .6-1 .7: 
spreader, antennas 0-7, col.1 5, lines 2-25, col.1 9, lines 43-53). 

Regarding claim 2 . Alamounti teaches each element of the set of complex 
weights scales one or more of a sub-carrier's amplitude and/or phase at an associated 
transmission antenna (fig.1 .6-1 .7: spreader, antennas 0-7, col.1 5, lines 2-25, col.1 9, 
lines 43-53). 

Regarding claim 3 . Alamounti teaches developing a set of complex weights 
including: 



Application/Control Number: 09/967,048 Page 6 

Art Unit: 2617 

choosing substantially different weights, for each sub-carrier sharing information 
(fig. 1.6-1 .7: spreader, antennas 0-7, col. 15, lines 2-25, col. 19, lines 43-53); and 
iteratively repeating until all sub-carriers have been modified (col. 19, lines 43-53). 

Regarding claim 4 . Alamounti teaches the substantially different weights are 
chosen to be orthogonal to the others (fig.1 .6-1 .7: spreader, antennas 0-7, col. 7, lines 5- 
33, col. 15, lines 2-25). 

Regarding claim 5 . Alamounti teaches developing a set of complex weights 
comprises: selecting weight vector(s) to be applied to each of the sub-carriers from a 
pre-determined set of weight vectors (fig.1 .6-1 .7: spreader, antennas 0-7, col. 7, lines 5- 
33, col. 15, lines 2-25). 

Regarding claim 6 . Alamounti teaches transmitting the modified sub-carriers 
(fig.1 .6-1 .7: spreader, antennas 0-7, col. 7, lines 5-33, col. 15, lines 2-25). 

Regarding claim 7 . Alamounti teaches a transceiver comprising: 

a splitter module (fig.1 .6-1 .7), operable to receive a data signal for transmission 
to a receiver (col. 19, lines 43-52); 

split the data signal into a plurality of sub-carriers (fig.1 .6-1 .7, and 2.1 : binary 
source, spreader) to at least partially redundantly transmit the information over a multi- 
carrier wireless communication channel (fig.1 .6-1 .7, and 2.1 : spreader, antennas 0-7) 
and to split each of the sub-carriers into N signals one for each of a plurality of antenna 
paths (fig.1 .6-1 .7, and 2.1 : spreader, antennas 0-7), wherein each of the sub-carriers is 
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to be transmitted over an array of N antennas using a different antenna patli for eacli 
signal (fig. 1 .6-1 .7, and 2.1: spreader, antennas 0-7, col. 15, lines 2-25); 

a diversity agent (fig.1 .6, 1 .7), operable to selectively apply a set of complex 
weight values to each of the sub-carriers (fig.1 .6-1 .7: spreader, antennas 0-7, col. 15, 
lines 2-25, col. 19, lines 43-53), the sets of complex weights having a complex weight for 
each antenna path to introduce spatial diversity between such sub-carriers (fig. 1.6-1 .7: 
spreader, antennas 0-7, col. 15, lines 2-25, col. 19, lines 43-53); and 

a transmit module (fig.1 .6, 1 .7), coupled with the diversity agent (fig.1 .6, 1 .7), 
operable to receive the modified sub-carriers and transmit the signals to generate the 
multi-carrier communication channel with intra-channel spatial diversity (fig.1 .6-1 .7: 
spreader, antennas 0-7, col. 5, lines 8-19, col. 15, lines 2-25), wherein each of the set of 
complex weight values include a plurality of weight values each associated with a 
different one of a plurality of antenna paths of an antenna array through which the sub- 
carriers are transmitted (fig.1 .6-1 .7, and 2.1: spreader, antennas 0-7, col. 15, lines 2-25, 
col. 19, lines 43-53). 

Regarding claim 8 . Alamounti teaches the plurality of signals received from at the 
diversity agent are baseband signals (fig.1 .16). 

Regarding claim 9 , Alamounti teaches the multi-carrier communication channel is 
comprised of a plurality of sub-carrier signals (fig.1 .6-1 .7: binary source), each having a 
disparate set of complex weights introduced at a baseband of the sub-carriers to effect 
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the spatial diversity between tlie sub-carriers (fig.1 .6-1 .7: spreader, antennas 0-7, col. 7, 
lines 5-33, col. 15, lines 2-25). 

Regarding claim 1 1 . Alamounti teaches the transceiver is operable to develop the 
set of complex weight values for a given baseband signal to be maximally orthogonal 
complex weight values applied to another baseband signal (fig.1 .6-1 .7: spreader, 
antennas 0-7, col. 7, lines 5-33, col. 15, lines 2-25). 

Regarding claim 12 . Alamounti teaches the transceiver is operable to develop a 
set of complex weight vectors for a sub-carrier that are substantially different from 
weight vectors modifying other sub-carriers that include at least a subset of information 
carried by the sub-carrier (fig.1 .6-1 .7: spreader, antennas 0-7, col. 7, lines 5-33, col. 15, 
lines 2-25). 

Regarding claim 13 . Alamounti teaches the transmit module is operable to 
upconvert and amplify each of the modified baseband signals to generate a plurality of 
spatially diverse sub-carriers (fig.1 .6-1 .7: spreader, antennas 0-7, col. 7, lines 5-33, 
col. 15, lines 2-25). 

Regarding claim 14 . Alamounti teaches the transmit module operable to transmit 
each of the sub-carriers to one or more receiver(s) (fig.1 .6-1 .7). 

Regarding claim 16 . Alamounti teaches the multi-carrier wireless communication 
channel uses Orthogonal Frequency Division Multiplexing (OFDM) (fig.1 .6-1 .7: 
spreader, antennas 0-7, col. 7, lines 5-33, col. 15, lines 2-25). 
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Regarding claim 17 . Alamounti teaclies tlie multi-carrier communication channel 
uses Orthogonal Frequency Division Multiplexing (OFDM) (fig. 1 .6-1 .7: spreader, 
antennas 0-7, col. 7, lines 5-33, col. 15, lines 2-25). 

Regarding claim 18 . Alamounti teaches the transceiver is selected from a base 
station and a wireless telephony subscriber unit (fig.1; base station Z and remote station 
U). 

Regarding claim 19 . Alamounti teaches the transceiver develops the set of 
complex weights to have inter-channel spatial diversity with respect to at least one 
communication channel of at least one other transceiver (fig.1 .6-1 .7: spreader, 
antennas 0-7, col. 7, lines 5-33, col. 15, lines 2-25). 

Regarding claims 20 and 22 . claims 20 and 22 substantially contain the same 
limitations as of the limitations of claim 7. Therefore, claims 20 and 22 are likewise 
rejected on the same grounds as of claim 7. 

Regarding claim 21 . Alamounti teaches each of the set of complex weight values 
are comprised of a plurality of weight values each associated with one of a plurality of 
antennae comprising an antenna array through which the sub-carriers are transmitted 
(fig.1 .6-1 .7: spreader, antennas 0-7, col. 7, lines 5-33, col. 15, lines 2-25). 

Allowable Subject Matter 

3. Claim 15 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 



Application/Control Number: 09/967,048 Page 10 

Art Unit: 2617 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Dollard (U.S.Pat-6934340) discloses adaptive control system for interference 
rejections in a wireless communications system. 

Laroia et al. (U.S.Pat-6628722) discloses Decoding technique in discrete multi- 
tone (DMT) based communications systems. 

Reinhardt (U.S.Pat-6571081) discloses Hybridized space/ground beam forming. 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KHAI M. NGUYEN whose telephone number is 
(571)272-7923. The examiner can normally be reached on 8:00-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kent Chang can be reached on 571 .272.7667. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/A J IT PATEL/ 

Primary Examiner, Art Unit 2617 

/Khai M Nguyen/ 

Examiner, Art Unit 2617 11/17/2010 



